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Report  on  Vadium  Cooling  of  Lettuce, 
Salinas,  Calif.  „  June  13  -  15.  1W- 


TntroAuetion  ™*  Deacri?^  <™  °*  BcmiTOttent 

Thi  -TuZ^r^rT,  ^isr^o^.'m'U  the 

■nprformed  in  Salinas,  oaliiornia,  an  .  -+ 

penormea  *«  n   ,.    _  rt«cHned  for  the  commercial  market, 

tests  were  made  on  lettuce  destined.  101  p 

,     -u  nf  1  /?"  steel  plate  and  measured  approxi- 

condensor  for  the  final  stage . 
Operation  Methods 

-nnifld  hv  the  vacuum  method  is  dry  packed  in 
a  *52Tl££  ^aM^1^!  heads  ana  .eig*  approximately 
70  pounds . 

After  «.  lettuce  is  paced  and  the  crate  -^^M^' 
wheeled  Inte  the  vacuum  chamber  on  small ,  ™*t°£d  elininate 

the  chamber  le  full,  the  door  approximately  29.7  in. 

leakage.    The  chamber  rs  then  brought  to  ^  « J  begins  when  a 

=s  5  fpprL^srs-.o  ?   £?ih?:i    sass^r*  ■ 

The  entire  operation,  including  evacuation  and  final  cooling,  takes  about 
50  -  55  minutes. 

Rejults 

i&rrrs&rsi.  £  sr.? «.  — — ••  «•  «•»• 

The  lettuce  was  inspected  for  possible  damage  due  to  freezing,  wilt^' 
atc      follow^  the  completion  of  the  cooling  operation.    No  damage  was  found, 
ff  ^Sng    ^e  Sads  Ld  a  better  appearance  for  the  leaves  were  cnsper 
than  before  being  cooled. 


Vacuum  cooled  lettuce  was  firat  shipped  from  Salinas  in  19^8  when  a  few 
cars  were  sent  to  the  eastern  market.     This  year  several  more  carloads  have 
been  shipped  east „  and  the  prospect  for  continued  shipments  of  vacuum  cooled 
lettuce  is  favorable. 

By  the  use  of  this  method  of  cooling!,  the  need  for  icing  the  individual 
crate,  i.e.„  package  ice,  is  eliminated.    Most  of  the  carloads  of  vacuum  cooled 
lettuce  have  gone  east  without  top-icing  and  apparently  suffered  no  ill  effects. 

The  general  recommendation  for  rail  shipments  of  vacuum  cooled  lettuce  are 
(l)  that  the  car  be  pre~cooled;  (2)  if  the  car  is  equipped  with  fans  that  the 
fans  be  on;  (3)  that  the  car  be  pre-iced  and  2$  salt9  bunker  capacity,  added; 
(4)  that  it  be  sent  standard  refrigeration. 

The  cost  of  vacuum  cooling  of  lettuce  as  compared  with  ice-packaging  is 
somewhat  cheaper.    At  present  prices  the  cost  of  ice -packing  is  $1.65  per  crate 
while  dry  pack  costs  about  $1.05  per  crate  and  vacuum  cooling  $0.25  Per  crate, 
giving  a  total  of  $1„30.    This  represents  a  saving  of  $0.35  per  crate  through 
use  of  the  vacuum  cooling  method. 

A  Ryan  recording  thermometer  was  installed  in  one  car  in  the  top  layer 
at  the  doorway.    It  was  shipped  standard  refrigeration,  no  top  ice,  fans  on, 
to  Cleveland,  Ohio.    When  returned,  the  temperature  record  of  this  car,  which 
was  precooled  to  about  33°,  will  be  attached  to  this  report. 
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Table  No.  I 

Lettuce  Head  Temperattire  after  Cooling-  in  Chamber,  June  13,  19^. 

PFE  6818 

Cooling  Time  -  35  minutes  at  29.7  in.  Mercury 


Position  of  Crate 


1.  Top  layer  near  door 
of  vacuum  chamber 

i 


Position  of  Lettuce 
in  crates  tested 

1.  Top  layer 

2.  Middle  layer 
3o      do.  do0 

do.  do. 
5„  Bottom  layer 


Temperature 
after  cooling  l/ 

1.  31.6°  P. 

2.  31.6°  r. 

3.  35.0°  P. 
fc.  3i.^°  P. 
5.  33.8°  P. 


2.  Top  layer  near  middle 
of  vacuum  chamber 


1.  Top  layer 
2o  Middle  layer 
3 .      do  o      do . 

do.  do. 
5*  Bottom  layer 


1. 

2. 

3. 
4. 
5. 


31.9°  F. 
32.6°  i. 
31.5°  P. 
31.5°  P. 
32.0°  p. 


Top  layer  at  rear 
of  vacuum  chamber 


1.  Top  layer 

2.  Middle  layer 

3 .  do .       do . 

4.  do.  do. 

5.  Bottom  layer 


1. 

2. 

3. 
4. 

5. 


F. 
P. 


32.0° 
32.7° 
32.7°  F. 

32.0°  F. 

33.5°  P. 


1/  Thermocouples  inserted  into  lettuce  heads  approximately  l-l/2  inches 
~    toward  the  center  of  the  head,  and  above  temperatures  correspond  to 
that  position. 
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Table  No.  2 

Lettuce  Head  Temperature  after  Cooling  in  Chamber,  June  15 »  19^9. 

PFE  6818 

Cooling  Time  -  50  minutes  at  29.7  in.  Mercury- 


Position  of  Crate 


Position  of  lettuce 
in  crates  tested 


Temperature 
after  cooling  !_/ 


1.    Middle  layer  near  door 
of  vacuum  chamber 


1.  Top  layer 

2.  Middle  layer 

3 .  do .      do . 

4.  do.  do. 

5.  Bottom  layer 


1. 
2. 
3. 

5. 


33.5°  F. 
3^.0°  F. 
33.7°  F. 
3^.0°  f. 
3^.0°  f. 


2.  Middle  layer  near 
middle  of  vacuum 
chamber 


1.  Top  layer 

2.  Middle  layer 

3.  do.  do. 
h,  do.  do. 
5 .      do .      do . 


1. 
2. 

3. 
4. 
5. 


35.0°  F. 
35.0°  F. 
36.4°  F. 
36.1°  F. 
36.0°  F. 


Middle  layer  at  rear 

1. 

Top  layer 

1. 

35.00 

F, 

of  vacuum  chamber 

2. 

Middle  layer 

2. 

35.9° 

F. 

3. 

do .       do . 

3. 

35.1° 

F. 

4. 

do .       do . 

4. 

36.0° 

F. 

5. 

Bottom  layer 

5. 

36.2° 

F. 

l/    Thermocouples  inserted  into  lettuce  heads  approximately  2  inches,  and 
above  temperatures  correspond  to  that  position. 


/ 
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Table  No.  3 


Lettuce  Head  Temperature  after  Cooling  in  Chamber,  June  15 »  19^9 

PFE  68.18 

Cooling  Time  -  31  minutes  at  29.?  in.  "Mercury- 
Position  of  Crate  Position  of  Lettuce  Temperature 

in  crates  tested  after  cooling  l/ 


Middle  layer  near 

1. 

Top  layer 

1. 

32.5° 

p. 

door  of  vacuum 

2. 

Middle  layer- 

2. 

33.0° 

p. 

chamber 

3- 

do  o      do  o 

3- 

32.0° 

p. 

do»  do0 

32.0° 

p. 

5. 

Bottom  layer 

5. 

32.2° 

p. 

Middle  layer  near 

1. 

Top  layer 

1. 

31.7° 

P. 

middle  of  vacuum 

2. 

Middle  layer 

2. 

jo.90 

P. 

chamber 

3. 

dc „      do . 

3. 

31.2° 

P. 

4. 

do  o      do  o 

4. 

33.5° 

P. 

5. 

Bottom  layer 

5. 

32.6° 

P. 

Middle  layer  at  rear 

1. 

Top  layer 

1. 

32.6° 

P. 

of  vacuum  chamber 

2. 

Middle  layer 

2. 

32.6° 

F. 

3. 

do .      do . 

3. 

33.0° 

P. 

do  o      do . 

33.0° 

P. 

5. 

Bottom  layer 

.5. 

31.5° 

P. 

JL/  Thermocouples  inserted  into  lettuce  head  approximately  1-1 / 2  inches  toward 
the  center  of  the  head  and  above  temperatures  correspond  to  that  position. 
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Table  No.  k 

Lettuce  Head  Temperatures  after  Cooling  in  Chamber,  June  15 t  19^9 

PFE  4173 

Cooling  Time  -  31  minutes  at  29«?  in.  Mercury 

Position  of  Ci-ate  Position  of  lettuce  Temperature 

in  crates  tested  after  cooling  l/ 


Middle  layer  near 

1  e 

Top  layex 

X  o 

oo  c;0 

•F. 

door  of  vacuum 

2. 

Middle  layer 

2. 

33 . 6° 

F. 

L  IlcUllU  el- 

J" 

U.  -»  ©           U.W  o 

Jo 

'S2 

TP 

4 

W  cO 

TP 
J  . 

C. 

J  o 

"Rnt f ^ m  l^t^rc>7*' 

J  • 

"IT 

Middle  layex  near 

1. 

Top  layer 

1. 

33.3° 

F. 

middle  of  vacuum  chamber 

do 

Middle  layer 

2. 

32.4° 

F. 

3- 

do.  do. 

3. 

33.3° 

F. 

4. 

do.  do. 

4. 

34.2° 

F. 

5. 

Bottom  layer 

5. 

33.9° 

F. 

Middle  layer  at  rear 

1» 

Top  layer- 

1. 

32.6° 

F. 

of  vacuum  chamber 

2. 

Middle  layer 

2. 

33.5" 

F. 

3o 

do  o      do „ 

3. 

3^.1° 

F. 

k> 

do  o      d.o . 

4. 

33.0° 

F. 

5o 

Bottom  layer 

5. 

33.5° 

F. 

1/  Thermocouples  inserted  into  lettuce  heads  approximately  2-1/2  inches  towards 
the  center  of  the  head  and  above  temperatures  correspond  to  that  position. 


V 
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Table  No.  5 

Lettuce  Head  Temperature  after  Cooling  in  Chamber ,  June  15 »  19^9  <> 

PFE  4173 

Cooling  Time  -  31  minutes  at  29»?  in.  Mercury- 
Position  of  Crate  Position  of  lettuce  Temperature 

in  crates  tested  after  cooling  l/ 


Middle  layer  near 

lo 

Tcp  layer 

1. 

33.4° 

F. 

door  of  vacuum 

2. 

Middle  layer 

2. 

32.0° 

F. 

chamber 

3o 

do „      do . 

3. 

33.0° 

F„ 

fc. 

do  o      do „ 

4. 

31.2° 

F. 

5. 

Bottom  layer 

5. 

31.2° 

F. 

Middle  layer  near 

1. 

Top  layer 

1. 

32.0° 

F. 

middle  of  vacuum 

2. 

Middle  layer 

2. 

33.8  5 

F. 

chamber 

?. 

do  <,    do  „ 

3. 

31.5° 

F. 

4. 

do  o    do  o 

4o 

32.2° 

F. 

5» 

do  o    do  c 

5. 

32.9° 

F. 

Middle  layer  at  rear 

1. 

Top  layer 

1. 

32.5° 

F. 

of  vacuum  chamber 

2. 

Middle  layer 

2. 

32.5° 

F. 

3o 

do .      do  o 

3o 

32.0° 

F. 

4. 

dc  o      do  o 

4. 

33.5° 

F. 

5o 

Bottom  layer 

5. 

31.8 1 

F. 

\J    Thermocouples  inserted  into  lettuce  head  approximately  2  inches  toward  the 
center  of  the  head  and  above  temperatures  correspond  to  that  position. 
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Table  No.  6 

Lettuce  Head  Temperatures  Before  Cooling  in  Chamber  ]J 

June  15,  1949 


June  15,  1949  gj  June  13,  1949  jj 

1.  61.0°  F.  i.  7o040  F. 

2.  61.5°  2.  65.5° 
3»  60.0°  3o  63.6° 
4.  61.0°  4.  69o5° 
5c  60.5s  5o  66.1° 
6.  60.5°  6.  67.0° 
7o  61.0°  7o  7o.o° 

8.  60.0°  8o  69.5° 

9.  60.5°  9.  6.5.8° 

10.  61.5°  10.  66.5° 

11.  63.0° 

12.  63.O0 

13.  64.0° 

14.  64.0° 

15.  64.0° 

16.  63.O0 

17.  63.5° 

18.  63.0° 

19.  64.0° 

20.  65.5° 


1/    The  temperatures  in  this  table  were  obtained  by  inserting  ordinary 
mercury  thermometers  into  the  individual  heads  to  a  depth  of 
approximately  1-1/2  -  2  inches;  the  heads  picked  at  random  through- 
out the  load. 

gj    Temperature  for  two  full  carloads. 

2J    Temperature  for  one  full  carload. 


\ 
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Table  NOo  7 

Temperature  Changes  in  Unpackaged ,  "but  Crated,  Lettuce 
During  Vacuum  Cooling  at  29«7  in,,  Mercury  for  30  minutes. 

June  15,  19^9 « 

Boot  1/  ?/5  ^ay  towards  rear  2/ 

Start  -  61.1°  F.  6lo9°  P. 

12  30  -  61.1°  61.9° 
Is  35    -  60.6°  61.1° 


0 


1--38  -  .58o5"  58.0 

UM  -  51.6°  49.0° 

isil4  -  49.9°  43.8° 

Is  47  -  43.5°  39.9° 

ls50  -  41.2°  36.0° 

ls53  -  38.4°  35.30 

ls56  -  37.9°  34.O0 

ls59  -  35.7°  33.5° 

2s 02  -  34.9°  32.5° 


2»05    ~  33.6°  32,0 


0 


l/    Thermocouple  inserted  into  one  lettuce  head  to  a  depth  of  approximately 
2  inches.    The  head        ng  tested  was  in  the  top  layer  withing  the  crate, 
and  the  crate  was  in  the  top  layer  just-  behind  the  door  of  the  chamber. 

2/    Thermocouple  inserted  in  lettuce  head  to  approximately  2  inches  in 
depth.    Head  in  top  layer  within  crate,  crate  in  top  layer  about  2/5 
of  the  length  of  the  chamber  towards  the  rear. 


